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WR585SHU\HDUSHUFRQVXPHU)URPWKHPDQXIDFWXU
HU¶VSRLQWRIYLHZWKHJUHDWHVWEHQH¿WRILPSRVLQJVDQFWLRQV
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RI WKH LQWURGXFWLRQRI5XVVLD¶VUHWDOLDWRU\VDQFWLRQVIRU WKH
PDQXIDFWXUHU WKH LPSRVLWLRQ RI DQ HPEDUJR JLYHV DGYDQ
WDJHVWRSURGXFHUVRQO\LQWKHVKRUWWHUPWKHUHE\KDYLQJD
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
6WDWLVWLFV RI LPSRUWV IURP &,6
FRXQWULHV IURP $XJXVW  WR
'HFHPEHU
6WDWLVWLFV RI SURGXFWLRQ RI VDQF
WLRQHGJRRGVIURPWR
RQO\ \HDUO\ VWDWLVWLFV DUH DYDLO
DEOH
1HXUDO QHWZRUN IRUHFDVWV WKH
VWDWLVWLFV IRU WKH QHXUDO QHWZRUN
OHDUQLQJ DUH IURP -DQXDU\ 
WR-XO\
5HDFWLRQ WR WKH LPSRUW VKRFN
WKHUH DUH VLJQL¿FDQW GL൵HUHQFHV
IURP+XQJDU\DVWKHGDWDRQWKH
&,6 DQGRQ WKH LPSRUW IURP WKH
RWKHU ZRUOG DUH SUHVHQWHG VHSD
UDWHO\
'DWD VRXUFHV +XQJDU\ +XQJDULDQ &HQWUDO 6WDWLVWLFDO 2൶FH KWWSVWDWLQIRNVKKX
6WDWLQIR 5XVVLD 5XVVLDQ )HGHUDO 6HUYLFH RI 6WDWH 6WDWLVWLFV KWWSZZZJNVUX
%RWKWKHVHGDWDSURYLGHUVDSSO\WKH6WDQGDUG,QWHUQDWLRQDO7UDGH&ODVVL¿FDWLRQ
7DEOH*URXSVRI+XQJDULDQ H[SRUW JRRGV DQG5XVVLDQ LPSRUW
JRRGVXVHGLQWKHDQDO\VLV
+XQJDULDQH[SRUWJRRGV 5XVVLDQLPSRUWJRRGV
Meat
 WV3RUNIUHVKFKLOOHGRUIUR]HQ
 WV 0HDW DQG HGLEOH R൵DO RI
SRXOWU\RIKHDGLQJIUHVKFKLOOHG
RUIUR]HQ
 WV 6DOWHGPHDW LQ EULQH GULHG
RUVPRNHG
 WV 6DXVDJHV DQG VLPLODU PHDW
SURGXFWV PHDW R൵DO RU EORRG
5HDG\PDGHIRRGSURGXFWVPDGH
RQWKHLUEDVLV
Fruits and vegetables
 WV9HJHWDEOHVHGLEOHURRWYHJH
WDEOHVDQGWXEHUVH[FOXGLQJVHHG
SRWDWRHVRQLRQPDL]H VXJDU IRU
VHHGLQJSHDVIRUVRZLQJ
 WV)UXLWVDQGQXWV
Cheese
 WV )RRG RU UHDG\PDGH SURG
XFWV PDQXIDFWXUHG XVLQJ FKHHVH
PDQXIDFWXULQJ WHFKQLTXHV DQG
FRQWDLQLQJSHUFHQWE\ZHLJKW
RUPRUHRIPLONIDW
Meat
 WV)UHVKDQGIUR]HQPHDW
 WV)UHVKDQGIUR]HQSRXOWU\
Fish
 WV)UHVKDQGIUR]HQ¿VK
Milk and dairy products
 WV0LONDQGFUHDP
 WV%XWWHUDQGRWKHUGDLU\IDWV
Fruits
 WV&LWUXVIUXLWV
(FRQRPLFH൵HFWRI5XVVLDLPSRVLQJDIRRGHPEDUJRRQWKH(8

9HFWRUDXWRUHJUHVVLRQ
9HFWRUDXWRUHJUHVVLRQ9$5KDVWKHIROORZLQJIRUP
 
ZKHUH a FRQVWDQW YHFWRU AAp PDWULFHV RI PRGHOSDUDPHWHUV DXWRUHJUHVVLRQ FRH൶FLHQWV y
t
 WKH YHFWRU RI
WLPHVHULHVy
t – p
 WKHYHFWRURISUHYLRXVYDOXHVRIWLPHVHULHV
DQGİ
t
WKHYHFWRURIUDQGRPHUURUV
0RGHO¿WWLQJ
:H XVHG$NDLNH ,QIRUPDWLRQ &ULWHULRQ $,& $NDLNH
 DQG%D\HVLDQ ,QIRUPDWLRQ&ULWHULRQ %,& $GNLVRQ
et al.WRGHWHUPLQHWKHRSWLPDOODJRUGHULQWHUPVRI
PRGHODFFXUDF\:HFKRVHWKHPLQLPDOODJIURPERWKFULWHULD
ZKLFKLV:HDSSOLHGURRWPHDQVTXDUHGHUURUIRUHVWLPD
WLRQRI WKHPRGHO$IWHU¿WWLQJ9$5ZHZHUHDEOH WRSUR
YLGHVKRFNDQDO\VLV)RUWKLVSXUSRVHZHHPSOR\HGLPSXOVH
UHVSRQVH IXQFWLRQ DQDO\VLV 3HVDUDQ DQG 6KLQ  ZH
XVHGH[SRUWVWR5XVVLDDVDVKRFNIRU+XQJDU\DQGLPSRUWV
IURPVDQFWLRQHGFRXQWULHVDVDVKRFNIRU5XVVLD7KHYDOXH
RIWKHVKRFNLVRQHVWDQGDUGGHYLDWLRQRIWLPHVHULHV
1HXUDOQHWZRUN
$VDQHXUDOQHWZRUNZHHPSOR\HGQRQOLQHDUDXWRUHJUHV
VLYHQHXUDOQHWZRUN1$5/HRQWDULWLVDQG%LOOLQJV
)LJXUH1$5LVGH¿QHGE\WKHIROORZLQJH[SUHVVLRQ
y
t
 F y
t ±yt ±yt – pİt 
ZKHUH)ÂQRQOLQHDUIXQFWLRQDSSUR[LPDWHGE\QHXUDOQHW
ZRUNy
t
WKHYHFWRURIWLPHVHULHVy
t – p
 WKHYHFWRURISUHYL
RXVYDOXHVRIWLPHVHULHVDQGİ
t
WKHYHFWRURIUDQGRPHUURUV
,QRUGHUWRWUDLQWKHQHXUDOQHWZRUNZHGLYLGHGWKHUDZ
GDWDLQWRWKUHHJURXSV7UDLQSHUFHQWYDOLGDWLRQSHU
FHQWDQGWHVWSHUFHQW:HFKRVHDPHDQVTXDUHGHUURU
DV D SDUDPHWHU IRU QHXUDO QHWZRUN SHUIRUPDQFH HVWLPDWLRQ
DQGOHYHQEHUJPDUTXDUGWDOJRULWKPIRUWUDLQLQJ$OOWKHGDWD
ZHUHVWDQGDUGLVHGEHIRUHWKHQHXUDOQHWZRUNSURFHVVLQJ
5HVXOWV
)URP WKH PRGHOOLQJ ZH SURYLGHG DQ DQDO\VLV RI WKH
LPSDFWRIWKHHPEDUJRVKRFNRQWKHFKDQJHLQWKHG\QDPLFV
RI+XQJDU\¶VDJJUHJDWHH[SRUWVWRDOOFRXQWULHVIRUDJULFXO
WXUDOSURGXFWVEDQQHGIURPLPSRUWLQWR5XVVLD,QDGGLWLRQ
ZHDVVHVVHGWKHFKDQJHVLQWKHG\QDPLFVRIWKHSURGXFWLRQ
RIEDQQHGDJULFXOWXUDOSURGXFWVDQGDVDFRQVHTXHQFH WKH
HYDOXDWLRQRIWKHH൵HFWLYHQHVVRILPSRUWVXEVWLWXWLRQSROLF\
$QDO\VLVRI+XQJDULDQH[SRUWV
7R D ODUJH H[WHQW WKH HPEDUJR D൵HFWHG WKH FKDQJH LQ
+XQJDU\¶V WRWDOH[SRUWVRIPHDWDVZHOODVIUXLWVDQGYHJ
HWDEOHV)LJXUHVDQG$PRQJPHDWSURGXFWVWKHHPEDUJR
KDVKDG WKHPRVWQHJDWLYH LPSDFWRQVDXVDJHH[SRUWV7KH
UHDFWLRQ WR WKH VKRFNRI WKH HPEDUJR VKRZHGDSHU FHQW
GURSLQ+XQJDU\¶VWRWDOH[SRUWVWRDOOFRXQWULHV$WWKHVDPH
WLPHWKHVWDELOLVDWLRQRIH[SRUWVRFFXUUHGRQO\¿YHPRQWKV
DIWHUWKHVKRFNZKLFKH[FHHGVWKHDYHUDJHYDOXHIRUWKHUHVW
RIPHDWSURGXFWVIRUDPRQWK
,QSXWV +LGGHQOD\HU 2XWSXWOD\HU
yt±
yt±
«
yt±pyt
R
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t nt
f 
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)LJXUH1RQOLQHDUDXWRUHJUHVVLYHQHXUDOQHWZRUNDUFKLWHFWXUH
6RXUFH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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)LJXUH0RQWKO\SHUFHQWDJHFKDQJHLQWKHYDOXHRIPHDWH[SRUWV
IURP+XQJDU\IROORZLQJWKHLPSRVLWLRQRIWKH5XVVLDQHPEDUJR
$XJXVWWR-XO\
6HH7DEOHIRUJURXSVRIJRRGV
6RXUFHRZQGDWD
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WV WV WRWDO
)LJXUH  0RQWKO\ SHUFHQWDJH FKDQJH LQ WKH YDOXH RI IUXLW DQG
YHJHWDEOH H[SRUWV IURP+XQJDU\ IROORZLQJ WKH LPSRVLWLRQ RI WKH
5XVVLDQHPEDUJR$XJXVWWR-XO\
6HH7DEOHIRUJURXSVRIJRRGV
6RXUFHRZQGDWD
6iJL-XGLWDQG(GZDUG(YJHQHYLFK1LNXOLQ

7KHIRUHFDVWRIWKH1$5PRGHOVKRZHGDQLPSURYHPHQW
LQWKHH[SRUWVRIPHDWSURGXFWVRYHUWKHVDPHSHULRGRIWLPH
7DEOH7KLVFDQEHH[SODLQHGE\ WKH IDFW WKDW WKH1$5
IRUHFDVWZDVEXLOWRQWKHEDVLVRIQRUPDOHFRQRPLFUHODWLRQV
EHWZHHQWKHWZRFRXQWULHVLHWKHµQRHPEDUJR¶VFHQDULR$W
WKHVDPHWLPHWKHUHDOG\QDPLFVRI+XQJDU\¶VWRWDOH[SRUWV
RI PHDW SURGXFWV UHPDLQHG RQ DYHUDJH XQFKDQJHG 7KXV
WKHDJULFXOWXUDOHPEDUJR OHG WRD UHGXFWLRQRI WKHSRVVLEOH
SRVLWLYHG\QDPLFVRIH[SRUWVZKLFKXOWLPDWHO\UHÀHFWVWKH
DEVHQFHRIFKDQJHVLQWKHUHDOG\QDPLFVRIWKHWRWDOH[SRUWV
RIPHDWSURGXFWVE\+XQJDU\
7KH G\QDPLFV RI +XQJDU\¶V H[SRUWV RI YHJHWDEOHV DQG
IUXLWVDUHDOVRVWURQJO\QHJDWLYH7KHLPSXOVHUHVSRQVHVIURP
WKLVDQDO\VLVUHYHDO WKHLQH൵HFWLYHQHVVRI WKHUHGLVWULEXWLRQ
RIEDQQHGJRRGVLQWHQGHGIRUH[SRUWIURP+XQJDU\WR5XV
VLD,QSDUWLFXODUDVUHJDUGVIUXLWH[SRUWVWKHUHDFWLRQRIWKH
PRGHOWRVKRFNLVDQSHUFHQWGURSLQH[SRUWG\QDPLFV
6WDELOLVDWLRQFRPHV VHYHQPRQWKVDIWHU WKH LQWURGXFWLRQRI
WKH HPEDUJR 7KH 1$5 VKRZV PL[HG IRUHFDVWHG G\QDP
LFVRYHUDSHULRGRIVL[PRQWKVDIWHUWKHLQWURGXFWLRQRIWKH
HPEDUJR LQ IUXLW DQGSRVLWLYHG\QDPLFV LQYHJHWDEOHV7KH
UHDOG\QDPLFVRI+XQJDU\¶VH[SRUWVWRDOOFRXQWULHVRYHUWKH
VDPHSHULRG LVQHJDWLYH&RPSDULVRQRI WKH UHDOG\QDPLFV
ZLWK WKH G\QDPLFV RI ERWKPRGHOV VKRZHG WKDW H[SRUWV RI
IUXLWVDQGYHJHWDEOHVZHUHWKHPRVWVHQVLWLYHWRWKHHPEDUJR
$WWKHVDPHWLPH+XQJDU\IDLOHGH൵HFWLYHO\WRUHGLUHFWWKH
IRUPHU5XVVLDQH[SRUWVRIIUXLWVDQGYHJHWDEOHVWRRWKHUFRXQ
WULHVZKLFKHYHQWXDOO\OHGWRDFRLQFLGHQFHRIWKHUHVXOWVRI
HPEDUJRVKRFNPRGHOOLQJDQGUHDOH[SRUWG\QDPLFV
&RQFHUQLQJFKHHVHH[SRUWVWKHPRGHOVGLGQRWVKRZDQ\
VLJQL¿FDQWFKDQJHQRQHWKHOHVVWKHUHVXOWVFRUUHODWHZLWKWKH
UHDOG\QDPLFV)LJXUH:HFRQFOXGHWKDWFKHHVHLVQRWDQ
LQGLFDWLYHSDUDPHWHU IRU WKHDQDO\VLVRI WKHHPEDUJRH൵HFW
VLQFHWKHUHDUHQRVLJQL¿FDQWPRYHPHQWVIURPDOOWKHPRGHOV
DQGLQUHDOG\QDPLFV
$QDO\VLVRI5XVVLDQLPSRUWVDQGSURGXFWLRQ
7KH VKRFN RI WKH HPEDUJR KDV OHG WR D UHJLRQDO WUDQV
IRUPDWLRQRILPSRUWÀRZV,QWKLVFDVHIRUGL൵HUHQWJURXSV
RIJRRGVVXEVWLWXWLRQLVQRWKRPRJHQRXV,QSDUWLFXODUWKH
LPSXOVHUHVSRQVHVVKRZWKDWWKHLPSRVLWLRQRIWKHHPEDUJR
FDXVHVDVKDUSLQFUHDVHLQLPSRUWVRIPHDWSURGXFWVIURPWKH
&,6)LJXUHEXWDVKDUSGURSLQLPSRUWVLVREVHUYHGIRU
¿VKDQGFLWUXVIUXLWV)LJXUH,QSDUWLFXODULPSRUWVRIFLW
UXVIUXLWVIHOOE\SHUFHQWDOWKRXJKWKHG\QDPLFVRIWKH
GHFOLQHLQLPSRUWVLVVLJQL¿FDQWO\UHGXFHGLWFDQEHYLHZHG
DVLPSRVVLEOHWRVXEVWLWXWHLPSRUWVRIWKLVDJULFXOWXUDOSURG
XFWZLWKVXSSOLHVIURPWKH&,6FRXQWULHV
7KHIRUHFDVWRIWKH1$5DOVRFRQ¿UPVWKHUHRULHQWDWLRQ
RI5XVVLD¶VLPSRUWVWRWKH&,6FRXQWULHVDIWHUWKHLPSRVLWLRQ
7DEOH1RQOLQHDUDXWRUHJUHVVLYHQHXUDOQHWZRUNIRUHFDVWLQJIRU
+XQJDULDQH[SRUWV$XJXVW'HFHPEHUSHUFHQW
0HDW )UXLWV 9HJHWDEOHV &KHHVH
$XJXVW      
6HSWHPEHU     
2FWREHU      
1RYHPEHU    
'HFHPEHU      
6RXUFHRZQGDWD
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)LJXUH0RQWKO\SHUFHQWDJHFKDQJHLQWKHYDOXHRIFKHHVHH[SRUWV
IURP+XQJDU\IROORZLQJWKHLPSRVLWLRQRIWKH5XVVLDQHPEDUJR
$XJXVWWR-XO\
6RXUFH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)LJXUH0RQWKO\SHUFHQWDJHFKDQJHLQWKHYDOXHRI5XVVLDQPHDW
LPSRUWVIURP&,6FRXQWULHVIROORZLQJWKHLPSRVLWLRQRIWKH5XVVLDQ
HPEDUJR$XJXVWWR-XO\
6HH7DEOHIRUJURXSVRIJRRGV
6RXUFHRZQGDWD
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WV WV
)LJXUH0RQWKO\SHUFHQWDJHFKDQJHLQWKHYDOXHRI5XVVLDQFLWUXV
IUXLW LPSRUWV IURP&,6 FRXQWULHV IROORZLQJ WKH LPSRVLWLRQRI WKH
5XVVLDQHPEDUJR$XJXVWWR-XO\
6HH7DEOHIRUJURXSVRIJRRGV
6RXUFHRZQGDWD
(FRQRPLFH൵HFWRI5XVVLDLPSRVLQJDIRRGHPEDUJRRQWKH(8

RIWKHHPEDUJR7KHGHFOLQHLQLPSRUWVIURPWKHZKROHZRUOG
OHDGV WR D VLPXOWDQHRXV LQFUHDVH LQ LPSRUWV IURP WKH &,6
FRXQWULHV7DEOH1HYHUWKHOHVVWKHUHDOG\QDPLFVIRUWKH
SHULRGRI6HSWHPEHU'HFHPEHUFRQ¿UPWKHPRGHOGDWD
RQO\LQWHUPVRI¿VKLPSRUWV,QSDUWLFXODUWKHUHZDVDSHU
FHQWGHFUHDVHLQ¿VKLPSRUWVGXULQJWKH¿UVWVL[PRQWKVRI
WKHHPEDUJR7KHPRVWVLJQL¿FDQWGHFUHDVHLQUHDOG\QDPLFV
SHUFHQWRFFXUUHGIRUFDWWOHPHDW$VUHJDUGVLPSRUWVRI
YHJHWDEOHVDQGIUXLWV)LJXUHZKLFKIRUWKHVDPHSHULRG
IHOOE\QRPRUHWKDQSHUFHQW5XVVLDVXFFHHGHGLQFRSLQJ
ZLWKWKHFRQVHTXHQFHVRIWKHHPEDUJRUHODWLYHO\H൵HFWLYHO\
7KXV WKH LQWURGXFWLRQ RI WKH IRRG HPEDUJR GLG QRW
FKDQJH VLJQL¿FDQWO\ WKH DQQXDO LQGLFDWRUV RI DJULFXOWXUDO
SURGXFWLRQ 7DEOH7KLV VKRZV WKDW WKHH൵HFWLYHQHVVRI
WKH LPSRUWVXEVWLWXWLRQSROLF\ LV OLPLWHGDQGEULQJVQRVLJ
QL¿FDQWSRVLWLYHH൵HFWRIWKHHPEDUJRRQGRPHVWLFSURGXFHUV
LQDORQJWHUPSHUVSHFWLYH
'LVFXVVLRQ
,QWKLVSDSHUDQHFRQRPHWULFDQDO\VLVRIWKHIRRGHPEDUJR
LPSRVHGE\5XVVLDVLQFH$XJXVWZDVFRQGXFWHG7KH
DQDO\VLV ZDV FDUULHG RXW XVLQJ WKH YHFWRU DXWRUHJUHVVLYH
PRGHOZKLFKDOORZHGWKHH൵HFWRIWKHSURGXFWHPEDUJRRQ
WKHG\QDPLFVRI+XQJDU\¶VDJJUHJDWHDJULFXOWXUDOH[SRUWVWR
EH VLPXODWHG DQG WKH UHVSRQVHV RI H[SRUWG\QDPLFV WR WKH
HPEDUJRVKRFNWREHDQDO\VHG7KH1$5ZDVLPSOHPHQWHG
WRDVVHVVWKHIRUHFDVWRIWKHG\QDPLFVRI+XQJDU\¶VH[SRUWV
DQGLPSRUWVRI5XVVLDLQWKHDEVHQFHRIDQHPEDUJRDQGLQ
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